**Abstract**

**Specific Objective of the Study:** The aim of this study was to quantitatively assess the differences on the cerebral metabolites, and to identify the factors determining the alterations of endogenous biomolecules, on stress-induced sleep disturbance in rats using *in vivo* proton magnetic resonance spectroscopy (1H MRS), and *in vitro* liquid chromatography-tandem mass spectrometry (LC-MS/MS).

**Methods used:** Twenty male Sprague-Dawley rats (sham control group \[CNTL\]: *n* = 9; stress-induced sleep perturbation group \[SSP\]: *n* = 11) were used in the present study and exposed the stress-induced sleep perturbed rat model to the psychological stressor (cage exchange). After the end of the SSP modeling procedure, we carried out in vivo 1H MRS and in vitro LC-MS/MS.

**Summary of results:** From our results, the GABA and Gln concentrations and Gln/Glu, Gln/tCr, and GABA/Glu ratios were significantly higher in the SSP rats than in the CNTL rats. Moreover, the 5-HT concentrations were significantly lower in the SSP rats than in the CNTL rats. The pairs of biomolecular signals that were significantly correlated in a positive manner in the hippocampal region were as follows: GABA vs. Gln, and DA vs. 5-HT concentrations.

**Conclusions reached:** On the basis of our findings, significantly higher Gln concentrations and Gln/Glu, Gln/tCr, and GABA/Glu ratios in the SSP rats than in the CNTL rats may reflect the hyper activities of glutamine synthetase and GABAergic receptors while declined glutamatergic activity. Moreover, our main findings suggest that the GABA, Gln, and 5-HT signals in hippocampal region of the rats are particularly sensitive to stress-induced sleep perturbation. Our *in vivo*1H MRS and *in vitro* LC-MS/MS results suggested some novel metabolic markers for the cerebral neurochemical effects of stress-induced sleep perturbation in the rat brain.
